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Experimentalu
In vitro release study.
In vitro release study was carried out using Franz diffusion cell (TK-12B, Shanghai KAIKAI Technology Co.) with a receptor compartment (7 mL PBS) through piglet skin (donated by Laboratory of Professor Wenhu Zhou, School of Pharmaceutical Sciences, Central South University). The full-thickness abdominal skin from piglets was excised and fat adhering to the dermis side was cleaned using a blunt scalpel, followed by repeatedly washed with saline. Care was taken to avoid damaging skin.
The skins were sealed in aluminum foil paper at -20 o C and used within 2 weeks. A predetermined amount of TA-loaded hydrogel (0.5 g) or TA solution (0.5 mL) was placed on the donor side. The receptor medium was continuously stirred at 100 rpm and maintained at 37 ± 0.5°C with a water jacket. At predetermined time intervals, 2 ml samples were withdrawn from the receiver compartment and replaced with an equal volume of fresh buffer. Collected samples were analyzed by UV spectrophotometer at 276 nm.
Cell cytotoxicity assay.
L-929 mouse fibroblast cell line was obtained from the cell bank of Xiangya Central Laboratory of Central South University (Changsha, China). Cells were cultured in DMEM medium containing 10% FBS and 1% antibiotics (100 units mL -1 penicillin and 100 μg mL -1 streptomycin) under 5% CO2 atmosphere. Cells were seeded into a 96-well plate at a density of 5 × 10 4 cells per milliliter, respectively. After 24 h of culture, the cell culture medium was replaced with fresh medium containing hydrogel sample (50 μL per well). After 24 h of incubation, the supernatants were removed and the fresh medium contained CCK-8 solution was added into each well. After another 1 h of incubation, the absorbance at 450 nm was measured in a microplate reader (Bio-Tek ELx800, USA). Cell viability (%) was calculated from the ratio of the absorbance of the treated cells to the untreated cell.
Cell migration assay.
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L929 cells were cultured to ∼80% confluence in 24 well plates in DMEM medium, washed with PBS. Subsequently, a mock wound (scratch) was induced across the cell sheet using a 200 μL pipet tip on the bottom of each well and rinsed with medium to remove cell debris. Separately, hydrogel precursor mixture (50 μL) was injected onto the denuded area at 37 o C. Then DMEM (1 mL) were added to each well. Scratched cell sheets treated with culture medium (1 mL) served as a control. Images of the treated and untreated cells were taken after 0, 12, and 24 h to monitor the cell migration propensity.
Histopathological examination.
On the 12th day of post wounding, three mice from each group was sacrificed and the skin tissue was removed by a scissor. Skin specimens were fixed in 10% buffered formalin, processed, embedded in paraffin, and then sectioned perpendicular to the wound surface into 4 mm sections by standard procedures. Sections were stained with hematoxyline-eosin (H&E) and Masson's trichrome. All sections were analyzed using light microscopy by two pathologists in a blinded manner. Samples were scored concerning microscopic appearance in a blinded fashion, and the score was adapted from the literature, as shown in Table 1 . 1 The collagen content was analyzed using the software of Image J. Table 1 . Parameters for microscopic assessment of skin generation. 
